Background: Hepatitis C virus infection is a major etiological factor for liver cirrhosis, steatosis, and hepatocellular carcinoma. HCV is known to be closely related and associated with host and lipid metabolism.
Introduction
HCV infection is one of the leading causes of liver cirrhosis, Hepatocellular Carcinoma (HCC), and Correspondence to: Dr. Mariam N. Naguib, The Department of Tropical Medicine, Faculty of Medicine, Tanta University liver transplantation in Egypt. Hence, patients with HCV infection are in need for effective antiviral therapy to prevent the progression to these complications and reduce mortality [1] .
Recently, a revolution has occurred with the availability of Direct-Acting Antivirals (DAAs) in the treatment of HCV, with different modes of action leading to high chance of cure and a good tolerance [2] .
HCV infection is known to modify the host lipid metabolism; the virus uses host lipids in every step of its replication cycle from attachment and entry into hepatocytes, to replication and assembly of new viral particles [3] .
The close relationship between serum level of LDL Cholesterol (LDL-C) and the chance of achieving SVR has been reported in patients under interferon based regimens [4] .
Although higher SVR rates were achieved with DAAs treatment of HCV, special attention must be paid to unexpected adverse events based on host metabolic changes [я .
Eradication of HCV with DAAs increases total cholesterol levels, due to the removal of the effect of HCV on cholesterol metabolism, because these regimens have no influence on the nutritional status of the host [6] .
Although DAAs rarely fail to achieve viral eradication, a subset of patients experience treatment failure [7] . So, the changes in host lipid metabolism may be helpful for prediction of treatment response. 
Patients and Methods
This cohort prospective study was performed at the Viral Hepatitis Treatment Unit in Tanta University Teaching Hospital from Jan. 2017-Jan. 2018 and included 301 patients with chronic HCV who started treatment with interferon free regimen and completed the course and follow-up period (according to the protocol of national committee for treatment of viral hepatitis), then they are further divided into 2 groups; Group I which included 264 patients who have achieved SVR and Group II which included 37 patients who did not achieve SVR.
Exclusion criteria: Patients with hepatitis B infection or other forms of chronic liver disease and patients on lipid lowering medications.
The demographic data, gender, and age were collected at initiation of therapy. HCV antibody & quantitative polymerase chain reaction for HCV RNA. Complete blood count, serum albumin, total and direct serum bilirubin, alanine transaminase, aspartate transaminase, international normalized ratio, serum creatinine, fasting blood glucose level, Hepatitis B surface antigen, Alpha fetoprotein and pregnancy test for females in the child-bearing period were included in the basic laboratory data.
Patients underwent further investigations in the form of 12h fasting serum lipid profile including: Serum cholesterol, triglycerides, Low Density Lipoprotein (LDL) and High Density Lipoprotein (HDL) detected by commercial kits (bio systems). These tests were done before starting treatment (baseline) and at the end of treatment (EOT).
Statistical analysis:
Statistical presentation and analysis of our study was conducted, by IBM SPSS statistics® Version 22. p-value <0.05 was considered statistically significant.
Results
A total of 301 chronic HCV-infected patients started interferon-free treatment with a combination of DAAs and RBV and were conducted on two groups according to achievement of SVR.
• Group I included 264 patients who have achieved SVR.
• Group II included 37 patients who did not achieve SVR.
As regards the demographic and baseline characteristics, all tested parameters showed nonsignificant differences between the two studied groups as shown in (Table 1) . As regards baseline laboratory data between studied groups, all tested parameters showed nonsignificant differences between the two studied groups, except for the AFP. It was 11.30 ±21.16 (ng/mL) in Group I, while it was 17.28 ±21.01 (ng/mL) in Group II with significant difference between both groups ( p=0.001) as showen in (Table 2 ). Comparison of changes in serum lipid levels between responders to antivirals Vs. relapsers: All tested parameters showed significant differences between both groups before treatment and at the end of treatment, as showen in (Table 3 ). 
Changes in serum lipid levels in responders:
Serum lipid parameters in GI showed highly significant increase in all tested parameters, except for serum HDL-C levels which showed nonsignificant changes between the baseline levels and at the end of treatment as showen in (Table 4) .
Changes of serum lipid in non-responders:
Serum lipid parameters in Group II showed nonsignificant difference between the baseline levels and at the end of treatment as showen in (Table 5 ). 
Discussion
Egypt has a very high burden of infection and disease: Egypt ranks the 5 th amongst all countries for the burden of disease from viral hepatitis C [8] . The availability of DAAs with excellent efficacy and good tolerability profiles offer a unique opportunity to achieve HCV elimination worldwide. However, viral clearance with DAAs has led to a global worsening of lipid profile.
In this study, we investigated the changes in serum lipid profile with INF-free treatment regimens in Egyptian patients with chronic HCV infection, its association with the treatment outcome.
Regarding patients' gender, sixty percent of patients were females and 40% were males. The female predominance in our study differs with El-Serag, [9] who reported male predominance, which was attributed to reluctance of the Egyptian rural female population to participate in national health programs. However, the female predominance in our study might be due an increased awareness about viral hepatitis through a nationwide screening campaigns that encourage female population to participate and receive treatment.
As regard previous treatment status, 4% of treated patients were treatment-experienced (PegINF + RBV); all of them (100%) have achieved SVR. This is concordant with Wyles et al., [10] who reported SVR 98% of patients previously treated with an interferon-based regimen on SOF plus DAC + RBV, but differs with Nelson et al., [11] who reported SVR 86% in patients using SOF plus DAC + RBV regimen. The difference in findings across these studies might be due to different number of treatment-experienced patients included in our study and theirs and different genotypes.
In the current study, 264 patients (88%) have achieved SVR. Our results are in agreement with Nelson et al., [11] who stated that a 12-week regimen of SOF plus DAC + RBV was associated with an overall SVR rate of 89% [11] . However, Fontaine et al., [12] reported SVR 100% in treatment of genotype 4 HCV using the same regimen. The difference might be attributed to higher number of patients included in our study (301 vs. 47).
In this study, the mean HCV RNA level in Group I was 1.108+1.821 (X 10 6 ) IU/mL, while in Group II was 1.531+2.156 (X 10 6 ) IU/mL with no significant difference between both groups. This is in accordance with Nelson et al., [11] who reported that there is no link between baseline HCV viral load and SVR, but differs with Kowdley et al., [13] who found that a very high baseline viral level (>6 million IU/ml) was shown to be associated with reduced likelihood of SVR. The difference might be due to different genotype, treatment regimen and duration of therapy (12w vs. 8w) between our study and theirs.
Regarding serum alpha fetoproteins in our study, it's level ranged from 0.3-237 with mean 21.16 ± 11.30 (ng/mL) in Group I, while it ranged from 1-104 with mean 21.01 ± 17.28 (ng/mL) in Group II with a significant difference between both groups. This was similarly reported by Akuta et al., [14] , who found that high level of AFP is a pretreatment predictor of poor virological response to therapy.
We proposed a real-life study with analysis of the changes in lipid profile. In our study, there was a statistically significant difference between responder and non-responder group as regard pretreatment cholesterol, LDL, HDL and triglycerides levels. We found that these baseline lipid parameters were higher in Group I compared to Group II as regard LDL-C level, total cholesterol level, and serum triglycerides. This is in agreement with the findings of Ogawa et al., [15] who found that the higher the baseline lipid levels, the greater the chance of curing hepatitis C.
We demonstrated in our study that viral clearance due to DAAs led to significant rise from the baseline levels as regard total cholesterol, triglycerides and LDL-C. We also observed that Total Cholesterol (TC), Triglycerides (TG) and LDL-C significantly increased gradually over the course of the therapy, which continued after treatment discontinuation. No meaningful increase in HDL-C level in responders was found. These findings are consistent with Hashimoto et al., [16] and Mauss et al., [17] who reported that the increase in total cholesterol and LDL but not in HDL levels following SVR with DAAs therapy thought to reflect the role of the intrahepatic cholesterol biosynthetic pathway in HCV replication cycle. Also, Hashimoto et al., [16] suggested that DAAs in addition to have an anti-HCV effect, they themselves might have pharmacological effects on serum lipid levels, especially on LDL-C [16] .
Hashimoto et al., 2016 suggested that the rapid suppression of HCV core protein by DAA might result in a decrease of lipid droplet production in HCV-infected liver cells, leading to a massive rebound of circulating LDL [16] .
In our study, we noticed that in patients who failed to achieve treatment response, there were non-significant changes in the all tested lipid profile at baseline, and after discontinuation of treatment. Our results were in agreement with Meissner et al., [18] who stated that mean serum LDL was lower in patients who relapsed versus achieved SVR at baseline and post-treatment.
This study has some limitations. Other parameters that might alter the results, such as a change of body weight, dietary modifications, and the amount of exercise were not available.
Conclusion:
In this study, we could conclude that eradication of HCV with DAAs was associated with increased level of LDL, TC and TG levels.
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